Formation of the structure and topography of the coronary arteries during the fetal and early neonatal periods of human ontogenesis is an essential constituent while making perinatal diagnosis and understanding real parameters of the norm and pathology. Objective of the study is to determine organometric parameters of the carotid arteries during the fetal and early neonatal periods of human ontogenesis. The study was conducted on 50 specimens of dead fetuses (from 4 to 10 months) and 9 neonates (5 isolated complexes of organs in particular) by means of adequate anatomical methods: macrodissection, injection of the blood vessels, making topographic-anatomical sections, morphometry, and statistical analysis. During perinatal period external diameters and lengths of the carotid arteries are found to be characterized by two periods of an accelerated development and the period of relatively slow development. For the external diameter of the right common carotid artery and the external diameter of the left internal carotid artery the periods from the 4 th to 7 th months of the intrauterine development and the period from the 9 th month to the neonatal period are the periods of an accelerated development; the periods from the 7 th to 9 th months of development are the period of relatively slow development. The periods from the 4 th to the 7 th months of the intrauterine development and the period from the 10 th month till neonatal period are the periods of an accelerated development for the external diameter of the left common carotid artery and external diameter of the right internal carotid artery; the period from the 7 th to the 10 th months of development is the period of relatively slow development. The periods from the 4 th to the 7 th months of the intrauterine development and from the 8th month of development till the neonatal period are the periods of an accelerated development for the external diameter of the right and left external carotid arteries; the period during 7-8 th months is the period of relatively slow development. The length of the cervical part of the right and left carotid arteries is characterized by the two periods of an accelerated development -from the 4 th to the 6 th month and from the 7 th month till the neonatal period; the period of relatively slow development is from the 6 th to the 7 th month of the intrauterine development. Comparison of the developmental periods of the carotid arteries with all the possible organometric parameters enables to affirm that practically similar enlargement of the external diameters of the common, external and internal carotid arteries both from the right and left sides is peculiar for the period of relatively slow development. The first period of an accelerated development of the carotid arteries is more specific for the external diameter and length of the left common and left external artery contrary to the second accelerated period of development of the carotid arteries. It is characterized by enlargement of the external diameters of the right common and right external carotid artery. A reliable difference of the mean values of the external diameters of the right and left common, external and internal carotid arteries is peculiar for the 4 th , 7 th , 10 th months of development and for the neonatal period for the common carotid arteries; for the external carotid arteries -the 4 th , 7 th , 9 th months of development and neonatal period; for the internal carotid arteries -for the whole months of development. Keywords: common carotid artery, external carotid artery, internal carotid artery, morphometry, fetal and early neonatal periods of human ontogenesis.
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Introduction
Perinatal mortality with congenital developmental defects remains high (23-25 %), and mortinatality is 11-13 % [9, 14] . Therefore, the main task of present perinatology is development of effective methods of prevention and early prenatal diagnostics of congenital pathology. Antenatal care of health of successors is impossible without substantial examination of variable factors determining physiological and pathological development of the fetus. The issue associated with finding critical periods in structural transformations of the organs and systems is not elaborated completely and it requires further studies [1-3, 6, 21] .
The study conducted considerably supplements existing data concerning the structure and topography of the carotid arteries during the fetal and early neonatal period of human ontogenesis, which is an essential constituent while making perinatal diagnostics and understanding real parameters of the norm and pathology [4, 5, 16, 17, 19, 20] . The obtained new scientifically substantiated data concerning organometric characteristic of the carotid arteries at all the stages of the perinatal period determine morphological basis and are essential to determine developmental criteria of the carotid arteries and their correspondence to the terms of gestation [7, 8, 13, 18] .
Objective of the study is to determine organometric parameters of the carotid arteries during the fetal and early neonatal periods of human ontogenesis.
Materials and methods
The study was conducted on 50 specimens of dead fetuses (from 4 to 10 months) and 9 neonates (5 isolated complexes of organs in particular) without external signs of anatomical deviations or defects and without visible macroscopic deviations from the normal structure of the cardio-vascular system. The following adequate anatomical methods were applied during the study: macrodissection, injection of the blood vessels, making topographicanatomical sections, morphometry, and statistical analysis. Preserved and non-preserved dead fetuses and neonates were used for macro-dissection. The cut was made along the left median axillary line, and a thoracic part of the aorta was dissected in the posterior mediastinum. The aorta was catheterized, the catheter was inserted cranially. The injection mixture on the basis of red lead was introduced. After that sternotomy was performed, the superior vena cava was exposed and catheterized. The catheter was directed cranially, and mixture on the basis of nutrient gelatin was introduced. 5% and 10% formalin solutions were used to preserve dead fetuses and neonates: 5 % solution was used for intermediate preservation of the material, and 10 % solution -for the final preservation and storage of the material between the stages of the study. Micro-and macro-dissection of the structures of the major vascular-nervous cervical bundle was made by means of pincers and scissors. Dead fetuses and neonates were kept during 1-1,5 months depending on the size of an object in a special solution (24% zinc chloride in 40% formaldehyde). Topographicanatomical sections 0,5-1,5 cm thick were made in one out of three planes by means of a special knife.
The obtained data were statistically processed by means of the licensed program RStudio. Null hypothesis was verified as to the fact that samples were taken from one distribution or from distributions with similar medians: Н 0 : {every group has similar distribution}; Н 1 : {every group does not have similar distribution}. Student test, nonparametric Kruskal-Wallis criterion (answers the question if there is difference between the distributions of groups, but does not indicate what groups do not differ), Conover-Iman test were used to compare stochastic dominance and to obtaine results between different pair comparison after Kruskal-Wallis test for stochastic dominance among k groups. While analyzing sample coefficient of correlation (r) binding force was assessed by Cheddok scale: with r = 0 -lack of bond; with r = from 0.1 to 0.3 -poor bond; 0.3-0.5 -moderate bond; 0.5-0.7 -visible bond; 0.7-0.9 -strong bond, 0.9-1 -powerful bond. The values were considered statistically significant with p<0.05.
The study was performed according to the major regulations of the Declaration of Helsinki as a statement of ethical principles for medical research involving human subjects 
Results
The external diameter of the right common carotid artery (EDRCCA) during the perinatal period of ontogenesis increases from 1.562±0.051 mm (4-month fetuses) to 3.220±0.006 mm (neonatal period) ( Table 1) . EDRCCA increases utmost in the period from the 4 th to 7 th month of the intrauterine development and during the period from the 9 th month till neonatal period. These parameters 1.219 mm and 0.450 mm increase respectively. In the period from the 8 th to the 9 th months of development these parameters do not increase considerably. This period can be called the period of relatively slow development. According to the results of Conover-Iman test for EDRCCA, the median difference for all the possible age pairs is statistically significant, except the following pairs: "4 month -5 month", "5 month -6 month", "7 month -8 month", "7 month -10 month", "8 month -9 month", "8 month -10 month", "9 month -10 month". The external diameter of the left common carotid artery (EDLCCA) during this period of development increases from 1.322±0.072 mm in 4-month fetuses to 2.876±0.041 mm in the neonatal period (Table 1 ). Intensive increase of EDLCCA during the perinatal period occurs from the 4 th to the 7 th months of the intrauterine development, and from the 10th month till neonatal period. They 1.205 mm and 0.504 mm increase respectively. The period from the 7 th month to the 10 th month of development for EDLCCA is the period of relatively slow development. Conover-Iman test demonstrated that median difference for EDLCCA in all the age pairs is statistically significant, except pairs "4 month -5 month", "4 month -6 month", "5 month -6 month", "7 month -8 month", "7 month -9 month", "8 month -9 month", "7 month -10 month", "8 month -10 month", "9 month -10 month".
The external diameter of the right external carotid artery (EDRECA) during the perinatal period of ontogenesis increases from 0.848±0.005 mm (4-month fetuses) to 3.202±0.055 mm (neonatal period) ( Table 2 ). An intensive increase of EDRECA during the perinatal period is peculiar from the 4 th to the 7 th month of the intrauterine development, and from the 8 th month of development till the neonatal period. These organometric parameters 1.290 mm and 1.212 mm increase respectively. The period of 7-8 months is a period of relatively slow development for EDRECA. According to the results of Conover-Iman test for EDRECA the median difference for all the possible age pairs is statistically significant, except the pair "5 month -6 month". The external diameter of the left external carotid artery (EDLECA) during this age period increases from 0.683±0.044 mm in the 4month fetuses to 3.016±0.053 mm during the neonatal period ( Table 2) . EDLECA parameters experience the largest increase from the 4th to the 7th months of the intrauterine development, and from the 8th month of development to the neonatal period. These organometric parameters 1.254 mm and 1.183 mm increase respectively. The period of a relatively slow development for EDLECA is from the 7th to the 8th month of development. Conover-Iman test demonstrated that median difference for EDLECA in all the possible age pairs is statistically significant except the pairs "5 month -6 month", "7 month -8 month".
The external diameter of the right internal carotid artery (EDRICA) during the perinatal period increases from 0.662±0.051 mm (4-month fetuses) to 2.202±0.060 mm (neonatal period) ( Table 3 ). An intensive increase of EDRICA parameters is peculiar for the periods from the 4th to the 7 th months of the intrauterine development, and from the 10 th month of development to the neonatal period. These parameters 1.198 mm and 0.300 mm increase respectively. The period of relatively slow EDRICA development is from the 7 th to the 10 th months of development. According to the results of Conover-Iman test for EDRICA the median difference is statistically significant for the pairs formed with the groups "4 months" and "neonates". For all the other age pairs there is no a considerable difference between medians. The external diameter of the left internal carotid artery (EDLICA) at this age period increases from 0.762±0.071 mm (4-month fetuses) to 2.271±0.055 mm (neonatal period) ( Table 3 ). EDLICA is characterized by the two periods of an accelerated development: from the 4 th to the 7 th months of the intrauterine development, and from the 9 th month of development till the neonatal period. The parameters 1.055 and 0.319 mm increase respectively. The period of relatively slow development is from the 7 th to the 9 th months. Conover-Iman test demonstrated that median difference for EDLICA in all the age pairs is statistically significant, except the pairs "4 month -5 month", "5 month -6 month", "7 month -8 month", "7 month -9 month", "8 month -9 month", "8 month -10 month", "9 month -10 month".
The length of the cervical part of carotid arteries (distance between the point of origin of the common carotid arteries from the subclavicular arteries to the point of intersection of the external and internal carotid arteries with the stylohyoid muscles) during the perinatal period of ontogenesis increases from 19.40±0.58 mm (4-month fetuses) to 38.60±0.28 mm (neonatal period) in the right (Table 4) , and from 19.70±0.37 mm to 40.13±0.48 mm in the left ( arteries is characterized by the two periods of an accelerated development (4 th -6 th months of development, and from the 7 th month -the neonatal period), and the period of relatively slow development (from the 6th to the 7 th months of the intrauterine development). Conover-Iman test demonstrated that median difference for the length of the cervical part of the carotid arteries in all the age pairs is statistically significant, except the pairs "5 month -7 month", "6 month -7 month", "8 month -9 month", which is peculiar for the length of the cervical part of the right carotid artery, and the pairs "5 month -6 month", "5 month -7 month", "6 month -7 month", "8 month -9 month" -for the left carotid artery.
Making the correlation analysis between all the organometric parameters of the external diameters and lengths of the carotid arteries during the perinatal period of ontogenesis we have determined that the values of all the pair correlation coefficients are positive and rather close to 1 (>0,84), which is indicative of a close positive relation between all the organometric parameters.
Discussion
The conducted statistical analysis for comparison of all the mean values of the external diameters of the right and left common, external and internal carotid arteries resulted in determination of reliable (p<0.05) differences: for the 4 th , 7 th , 10 th months of development and for the neonatal period for the common carotid arteries; for the 4 th , 7 th , 9 th months of development and the neonatal period for the external carotid arteries; as well as for all the months of development for the internal carotid arteries, which is indicative of a considerable difference of mean values of the external diameters of the above arteries. Certain data concerning organometric parameters of the carotid arteries are found in scientific works by Lo A. et al. [10] , Naritomo M. et al. [11] , Pfeiffer J., Ridder G. J. [12] , Sehirli O. S. et al. [15] .
In early fetuses (4-5-month) organometric parameters of the external diameter of the left common artery increase more in comparison with the right artery; in 6-7-month fetuses these sizes of the right and left arteries increase practically similar; late fetuses (8-10-month) and the neonatal period are characterized by prevailing increase of the external diameters of the right common carotid artery in comparison with the left one.
During the perinatal period of ontogenesis the external diameter of the external carotid arteries is characterized by enlargement of these parameters in the early fetuses in the left; in 6-7-month fetuses -in the right; for late fetuses and neonates -the parameters increase practically similar both in the right and left.
Organometric parameters of the external diameter of the right internal carotid artery increase more during the perinatal period of ontogenesis contrary to the left internal carotid artery.
The length of the cervical part of the carotid arteries increase more in the left in the 4-5 and 8-10-month fetuses and neonates in comparison with the length of the right carotid artery. In 6-7-month fetuses these parameters increase practically similar from both the right and left sides.
During perinatal period external diameters and lengths of the carotid arteries are found to be characterized by two periods of an accelerated development and the period of relatively slow development. Having compared the periods of development of the carotid arteries with all the possible organometric parameters we can suggest that practically similar enlargement of the external diameters of the common, external and internal carotid arteries both from the right and left are peculiar for the period of relatively slow development. The first period of an accelerated development of the carotid arteries is more specific for the external diameter and length of the common and left external carotid arteries contrary to the second accelerated period, which is characterized by more accelerated enlargement of the external diameters of the right common and right external carotid arteries. diameter of the right common carotid artery and the external diameter of the left internal carotid artery the periods from the 4 th to 7 th months of the intrauterine development and the period from the 9 th month to the neonatal period are the periods of an accelerated development; the periods from the 7 th to 9 th months of development are the period of relatively slow development. The periods from the 4 th to the 7 th months of the intrauterine development and the period from the 10 th month till neonatal period are the periods of an accelerated development for the external diameter of the left common carotid artery and external diameter of the right internal carotid artery; the period from the 7 th to the 10 th months of development is the period of relatively slow development. The periods from the 4 th to the 7 th months of the intrauterine development and from the 8 th month of development till the neonatal period are the periods of an accelerated development for the external diameter of the right and left external carotid arteries; the period during 7-8 th months is the period of relatively slow development.
The length of the cervical part of the right and left carotid arteries is characterized by the two periods of an accelerated development -from the 4 th to the 6 th month and from the 7 th month till the neonatal period; the period of relatively slow development is from the 6 th to the 7 th month of the intrauterine development.
2. Having compared the periods of development of the carotid arteries with all the possible organometric parameters we can suggest that practically similar enlargement of the external diameters of the common, external and internal carotid arteries both from the right and left are peculiar for the period of relatively slow development. The first period of an accelerated development of the carotid arteries is more specific for the external diameter and length of the common and left external carotid arteries contrary to the second accelerated period, which is characterized by more accelerated enlargement of the external diameters of the right common and right external carotid arteries.
3. A reliable difference of the mean values of the external diameters of the right and left common, external and internal carotid arteries is peculiar for the 4 th , 7 th , 10 th months of development and for the neonatal period for the common carotid arteries; for the external carotid arteries -the 4 th , 7 th , 9 th months of development and neonatal period; for the internal carotid arteries -for the whole months of development.
